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PROBLEM TO BE SOLVED: To provide a multi-chip semiconductor device whose device 
area is small, whose constitution is simple and whose thickness is thin by 
providing a connection plug formed of metal in a through hole passing through a 
semiconductor substrate and an inter-layer insulating film and electrically 
connecting one chip with the other chip through the connection plug. 

SOLUTION: A metal plug 4 is formed on the outer side of an element forming area and 
the insulating films 5 are provided between the metal plug 4 and the silicon 
substrate 1/the first inter-layer insulating film so as to constitute the 
connection plug. The metal plug 4 of the chip 11 is electrically connected to the 
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device area is prevented from increasing. 

COPYRIGHT: (C) 1998, JPO 



http://westbrs:9000/bin/gate^ 12/24/03 



(i9)H*si$m? (jp) (12) & H i}rF 1^ 3x & < A > anmrnmstsm 

(43)&fBB ¥«10*(1998) 8 J121 B 



©DlntO." OWE^ F I 

HOIL 25/065 HOIL 25/08 B 

25/07 
25/18 



«2ElfcR »««C!)ftl2 OL (£19H) 



(2ome#^ 


»WF9-305784 


(7DHJHA 


000003078 














(22)ffiHB 


¥«9¥(1997)11^7B 




14^jllitil|«ftf#K«il|Rr72#i& 








(72)»9i# 






(3l)«5ttfcfe*#*f 


«H¥8-321931 






* 


(32)flBfcB 


¥8 (1996)12)! 2 B 








(33)«iHfi*!!BH 


B* (JP) 


(72)»l»f 














* 
















(72)&gm 


^~ 










ffisyiijg«KW«?Kfr^[B"r s sis 


















(74)ftffiA 







(54) [&9I©£#3 "T.M^y^iNWI^ff, »6Wcv;i^y^¥«»«effl9 1 y^ , *«fct«-©»«*fe 



(w) imt) 




(2 

1 

tmmsm-hmm^^ <mb*t>tchw&7y? 

r<Dm±.tiXxmT<oi-/r<o^^:< t i>-:fr«Df-yT 

iftx. m&mzimziix^&zt&mit-i-im 
m i icaawvrt'f-f - -y r^mmm. 

t. 

m^^&mmryvt zmmLxzz, z t zmit-t 
mi t -r &mm 3 iztmv-?;H-i- -y r^mmum] 

y-vT. 

immsi mnmryrit. mmmMzm-r^ 
*u h&mry ? z<n^mryytm 30 

mmiicmmt^mzmfhti^mtmt. im^m 

tfLZhx^zztzmit-t&mm3izmt<?)-?ftf- 

mmmm<m*<nm3.x^mt>titz<mryy 
t. z<r^mry^tBmmmii(^mb(r>mizmi(> 
tuztmmt. iuE^g7-7^±tcg<t^ix. mtmrn 
iizftm-t&*vv7mbfrt>mfiLZtix^zztm 40 

77. 

tm®t&e>tt&2ti. mmmwficoxmmiz. m 
or -y 7kmsmizmmtz tz^m^mim'r^fi 
hzt zm. 1 1 hmm. 3 izmtw/rt-7- r^m 

(^Sfflf-'yT. 



^¥10-223833 

2 

mmmxwmzixtzm&iwz&mTyrt lx<t> 

tmumz-tx. mmiieyimnmi&mTyrzm 
tmmmmr -y 

imm9 1 ^immmizm?ttmms&-t&xn 
mi^m^mmm±izmmmmmm- &xmt . 

mmmmmzmmnm^t. zmmmirix 

T5/t LXO)^m:%m-hlLUti:^thZtm 
W.t-?h-?)\^Hr y T^i^Sffl^ -y 7<VBmm. 

mim^ms.m±izm^mmmmfhxmt . 

LT^JS^^f&Xgfc. 

§&mimmmfrt>. i?s¥®*»s^ftiis^sx 

m<om£Mi<r>!mmtfmiii-?&£x\ mmnom&m 
omsitmtmfczmmizx. y ^yy-t timt . 

mie?L^JSgi5IS^IoiE^«««SiB^ffiK^2c7)^ 



(3 

3 

it5*v?H2<?>tmm*:tmzitx. m&L<?>8M®<?> 
ffi^*mi>mm®^ mzm 2 oimmmwmm 
mz-t&TMt i^-tt z t zmkt -r^iui-i- 7 

mm. 1 0 <r)^rtd}*zw&<r)-?)\rf-i- -v r^mmm 
m*-?7<m&ftWi. 10 
immi 2] mmm^mwymit. wmmm 
z*;*s\frt>m tu uzftizm ozt £8at-r m 
ms. mm9ti£xm$m ocou-rttiMzsemco 
~?>v+i-v-T¥mmmmi- ■yrm&irm. 

[000 13 

^tz^mmmx-hh-^i^-^-yr^mmm.. tew 
mth. 20 

[0002] 

[0003] -IT. WW* vTtm^Z. «S3s£fl"0 
tlX^Z. 02 5~02 7C. ®%ff>~? >V*H-/r*m 30 

[OOO4 3 02 5H. euif. as<offi®a«8i± 

izWccO^- vT8 2 $r¥ffiESt!> 9 4 TC0-?>tf-+ -y 
7Wfc§£S£^LT^I>. tch. 0#. 8 3<i^ffl^' 

t(Face to F a c e ) £l/C*"r7H±££ 

02 7fct «&?H-yr8 2£fgJ18E84£JH^ 

•cOTiesi-s * 4 ~royv Art* -v T¥mm£mz*L 

X^h. 40 
[0005] 

[^^s^Liat-rsissj u»l***$k 

[00063 m25<rmm-?Mr+y?* 
mmmt. mL<r>y~*>-rB>2**m&m-ht&>. m 

[00073 iiz. m2bff>Wm^)V^yr^m¥(- 

Sffi. «Stftf-yT8 2£««-f&fc#>, gS^® 

mm±*<%ht\^o$mMtc^tf. mmmtf2& 50 



^¥10-223833 

4 

r^m^wfcxx h-r h z t tmmx-bh. 

[0 0083 ttz. 02 7<Ofi!*<OVyH-f- yr^«c 

gmu. mL<rrt-»,78 2zmmxzt<r)x\ 

[00093 JJ£WS£#lgLT$:;Sft*:fc 

<. mm#mx\ ^mim^n^M-y^mw 
gmzm&hztizhh. ttz. *?m<r>mm 

mzmm-zztizhz. 

[00 103 

iwkmmm-hfzitxr&m 

^M-yr^mm. (mmi ) \±. mMzm^tfwm 

^fxfzmmwmt zn-tz* -y Tzimm® Lxtch 
-7,v^ y 7¥m#mmizti\, ^x.^<tti 
•y-rtK ^mmimmiiiifm^mm^ j m-fhn 

U *^ZcoimTy7 , tt-r&'J?%<ti> lowfv 

tmmmyy^'fYLxmco^ yrbm^mizm 
mztix^2>zt&&wit?&. 
[0011] iMsmmmimi. mrmdmimso 

[ 0 0 1 2 ] ttl. *%miZ&&«!lcr>-?/W-1- y7¥m 

mm. (i»*JS2 ) ±M-?i^i- yrmm mm 
1 > iza^x. m§emm7ymrt&i-y7#. m- 

v7CDiB±t5£TMTc07-v7C0')r%< t t>-*^-y 

zftLx. wmizmmtix^&ztmmti-&. 
[0013] immt ttmttf&mxyrv*> *) . 
$mmnmiif8mmi£tdiT a bt-tt'*& . 

[0014] *^C«Sffi<?)V;H-f->yr^i© 

m&mx.t. zco^tmfcmm±izBfS.zft*:mfm& 
mtt. zmmmm&ivmsitmtmwizmMt 

Z-gjffilMzBfSLiiti. ®<r>1->y?'tWmizimt& 

tzihff^m^^h^mryyt zmtx^zzt 

[ooisii^ *miz®h&w)U7-i-/7!m 
mm <I9*jH4 ) ii, m^i-i-^r^mmim 
7-yT mms) tcfe^T. msttmryyv. 1^ 

ztix^hzttimt^h. 



5 

loo 1 6] it. *m\£.&hwr>-?)\sH-~/7*m. 
m/am^r (ia*JH3) tz&^x. fria^r?^ 

[ooi7] #%mz&h'?)\sHf-/ 7*mms.m+ 

•yT (§f£JH3) KtHvC. Hemr5W« mBM 

[ooi8] tfc. *%m&mw)'?>\*-i'v7 ! tm 
fl^ifflf7r (fir*JB3) (ctstvc. msmry? 

mmiintttmswHz. mn+vy-bwsmizmm- 
[ o o 1 9 ] zzv. mrngmmtimv htvrzmnm 
mmx-mbtix^zztfimt u\ 

[ 0 0 2 0 ] *mHZ®& ~?tH-1- yT!mto$i 

otmmzmm-hiMt. msmwixnm^ti^m 

i&lMz&myyrk LXV&RZtt&thTmk . ff 

(it^«9) ^m#m.mmizm^mmm-h 

1Mb , fiE^«^«*ffi±tfl^^lS$:»j£-rS 

V/U Bui3IIiaifcilI8l£K)IU A^>filE¥<gttffig 
£KjIL£^£JBfi!t-f&Xgk. £tf)?l?>(B}gfc«ttf 

6Xg fc . l?S?Lrt SrroEIg 1 <rmm± 0t»x»/fy 
^ag^V « 2 <Dfg*&8T3fc«tSXiSk . ffldSH 



4) #§3^10-223833 

6 

ts^rssa^^^-r^xsfc, m^mwrnm 

xgfc % BiSfLrt^fiE® 2<vtmmm$imzx. + 
yyw& Ltz®. miesfi 1 <r>immMzixfzm8\> 
mz&mryrt ixvy&mtytm-t&xnb 
ztzmtk-tz. 

i o o 2 1 ] tt:. *mnz&z>mcr?t\rf-i-y7¥m 
immm^ yrm&^m (m$m o > ¥m#m 

10 «^ffifc#^lr^BB£-rsxSfc. 

xvmsi^&im&z^ yi-yri. mmmmmz 

JI£omtf>f&*llgt£»j£-f&Xgi:. B?iBISl<7>*e^ 

m-wmztvtzmm.mz&my'yirk tx<^mi% 

20 x *)±.<?>. m£ii<nmm.oymm 1 <rmmtfm\&t& 
iB^iBtcm 2 rffim^mhiMk . i?isfL<ojsa5 

««^Mfe«7*5^3Wiasi-44T. l?BEIgll3J:t/m2 

«Sffltc, KfiSm2<0^M^SSWtcSS$-frSXe 

[ 0 0 2 2 ] *5HHfc«4ft«V^f-yTJmi 
(^Sfflf- 77^^ (f»*«l 1 ) l±. JJB7iP 
30 f-f-xrimWWfiaiBf-yr^Wlfefttt (IS^B8~l 

o) tzti^x. tmam^. ffE^^afiLht® 
m-&®m<?>o*>. m^®&<m*^wsk*mm-hm<.z 

[0023] tti. *%mzmmr>~?)\si-i--y7*m 
immm^yr<m&ijm m&m 2) « % ±ie^ 

[0 0 24] [f^ffl] (f§«ai, 2)fc«J:^ 

40 If. 1SScc7)f-.yr$:aBUT^S^-C. WkMrvT* 

mmwmmmtfmtt-ib^ofSMit*^. 

[0 025] ifz. i*ur» itx 

&mmry7lz**). 1-ym±ZWfrl.X\^<r)X: 
Face to F a c e fcj: 0f"y7n±ftflSRt« 
i3lW)7;l,ff -y r^«cH§k 0 . f - y T<0« 

[0026] zuz. j-y7m±cr>mmtzmmmm^ 

50 tvvjrvw. 8IS«t«J:0^-/r3±S:«^5^ 



(5) 

7 

[00 2 7] Uztf-yX. xmizxtuf. ssswss 

wmi'bZK. mm^mx\ iromztm^to** 

[0028] £tz. *%m ) <rr?to** 

(c«^-TSfc«>^)^S*»t* hffifcry LX ^ 
6. 10 
[00 2 9] Lfztf^X. Z^Xo^to**-^^ 

t^wm*v7£m\^vto** y7*mmimi. # 

%BJl(i93<JSl, 2) t^tf^ffltiOs HSWWBB 
[0 0 3 0] _tiB#5FJJ (H£JJU~7) fciJ^ 

x. &WL7y?\*. *-yrcowmmttht\^wk 
■fZbx&zti.zx vmwztdittv-Tnimz'tto 

ZbtfiX-Zi. 20 
[ 0 0 3 1 ] £tz. #5FJJ (ft*JS8 ) Til. 

[0032] tt*>*>, *jwrtti. t-r. mmmm 
itm-th^^m^msummu^^im^i. mz 

Z<rM\,ztmmitLXfflfc7=7?t Lx<o^m 

[0033] z.<r>x o%xm<m. *»wcii. ntm 
f$.2titz$mtmm<7MWfrt>. *mvmfctixvi& 30 

tizx*). mmnmm-h. Liz#r>x. *mz.x 
tua. i>tmm#mL<r)m<xh. mmmmm 

1$X'Zh£olz%:&. 

[0034] nz. *m mim9) xa. unzm 

1 (vtmmx *)^y* y?mm<v&\> 2 ^tenure 
izmLtz#Bx\ mmfflmiztmfizm&L. z<m 
rni*ftLxm?k®wtt&WMm£m!8.L. *<r>tm 

2 cr>8&W&m$imzx. ••/ * v TTSfcfc LTTLrt 
[0035] ZtiizX 0 , ^fa&O^jxStf^ff* 

fS&O. 7n±xtfimWztchc\t{>s®.\ 
[0036] ttz. *HBB(ft*aiO) ickfttf. S 

mfcnnimm 2<wmmzx vrntzwrnxz &x 

d*,z%h. 50 



^^10-223833 

8 

[ 0 0 3 7 ] ttz. !mvmM.cr>im,±. (m& 
o^-t^i^ff^ 3 (r)mmx'$>&frt>?t>h . 

[0038] 

mmmm (ar. insist v> 3 ) *wm-h. 
[0039] (.mKommm) mm. *^<o^i 

[0040] z<r>-?to** »/7*mmmi±. s-?<o* 

v7l\ , I2 . la tmmZtl1zffitfLt%iX^Z. 

&*y71i . 12 . 13 li. **l«U 

t» *iSt^W^K»)£$iT^^l>3yS«2fc. ft 
Wm&Z titzmttffifco&M izW&f&izitxr&mi 

isvzjymmznm-t&mm.mzBiS.isti. *-,7 
^zmmiiz&m-t&tzibcrymmryr (&m77? 
4. ffiigis5) tfrhimztixvi. 

[0 04 1]#«ffilS®3»i, ^^S3^1«0®^ 

*-to (mimmn) zftLxm^zimthmKo 
mmt. mi<?)mffltm®±izBfiLzti. mio^im 
m^mo^2(r>mmmkt. c\<m2<nwm&8mz 
&&ztitzy<T*-to (m2(ommi) zittxmi 
(?>mmtW:m-?>m2<Dwmt*:3rt&. 3 
mv±<o$>mffimT$>ix i>&\ 
[0042] ±mr ? ? a \m^B&wk<r> , Awz-m$L 

tmmnt<r)mziiimi&5imvL>tix^?>. zom 
wm5k&m77?4 tximT7?tf®fgL2i\x^ 
h. 

[0043] £1z. £*y71i , lz , is (r&WSL 
®M3iZte. Ztl^lX. rtvYbtmSrtlX\->h. £ 
1z.&*>y7lt , lz . la tfVN'-y F6fcliK*»D 

isv a>mm.2(Dwm<7>is v 3 >m®. m^mitum 
mi-cvmstixm. 

[0044] *«/71i <0^mr^y4ii. 
8%-ftLX. *v71t cr)$>®Wm3lz&W>tUz>* 
•yK6(c«mWtg^LT^i». ZtllzX*). *«/71 

1 «^-yri2 tn&mzmw??hztiz%&. 
*m^y78W\-<?»*y7zm^x i> &\ 

[0045] m&lZ. * y71i <r&m7=7?4\i. ¥ 
B\'<y78$:-frLX . *y7U V&MWWB3izmi 
e>tlfz'*v H6tSmWtS^U, *v71i ii* v7 
UtWmiZ&miX^h. Z<7)£5£LX*v7l 

1 . 12 . 13 ffimsmiztmstihztizti:*. 



(6) 

9 

[0046] *mtffimizxtuf. +»/tu , it , 
13 *®mLx^h<r)x\ m&<r>?vT£*mimtz> 

[004 7] ttz. ^mBM^Xtiii. isOzy&B. 

0. +»;7m±ZW&LX^h<r)T, Face to 
Face liZi. r)*v7m±i&&t&tt%WH"f-/ 

T^mim'stum**) . t-vr<nmmm^2mzm 
[0048] ^-yraw«sawiw«*«v» 

[004 9] Zt>lZ&tz. &W,77?4HZ\i. 

[0050] Ltztf->x. xmmmizxtuf. mmo 
ear*. 20 

[0051] 3riK XftiBSTtt. +-;7mi t 3(?)Wr& 

BttO»-C&R7? / 4 £ Lfcf - -y rtffc o 
[00 52] (852O0Q&Jg?8) *?WB<0m2 

s. 0 1 <r>-7)\^H- •■/ r^ftgat #£-r 30 
^»40iti5i-i^^ftLT*>o, mBttsmxs* 
-rs. 

[0053] *ggf6BS(i« B^Of- »/ 7* 1 2 *3t*« 
itr?*' (&E7*7^4. *&Hlg5) 

[0054] f77i C^HEISE 3 fc^tt £>*Ut ' * -y 

S3 t^t^n/^t y H 6 tm^Klfcg^UTOi. . £ 

i:fc&i>. * v7 l*o£K7? 7*4 te. 40 
>78fc*i*LT, ^71 3 <7)^«Etia3(C^t^ 

k«SRWC«a[LTV»*. £tf)J:3fcl/Cf"y71i , 
12 . is UiM.fWttzl&mZti&Zt izKch. 

[0055] *ggtifflHrct>£ i mmmt mm%m 

77? (&M77?4. tmm5) Sr^LTV^^O 
T, 4fflfeU:^-yr$-a«-ri»vli:{iT&^^. U» 
U «^T7^±lffl-earOcO-C\ hWtWflT'ifc 
5. 50 



OTP10-223833 
1 0 

[0056] (Sf53<OHJ&J$S) @3fcL *^W)®3 

h. 0i^^^-/r^fl^MtWff;-ri>a5 
[ o o 5 7 ] *ggsBsuL 2-o<m-/tii , 12 # 

[ 0 0 5 8 ] f - y 7i O^JIEIIJI 3 fcStt tytrflrt*/ 
H6(i. ¥H'<yT8*tfLT. 8?Jfffi*aa«9mH- 
btvtzrtv K 6 izW&mztm L T ^ 5 . IW<7 F6 

izfmtoiztmLx^m®®&mtL9{zwivL>tifz® 

(0A 7 K6I1 f-y7l2 <0^®^13(C^«t^il3t 

[0059] *mmzBThm 1 ommmt mm*® 

2 ^JfBIM3(c£tf&*i*:'t? K6(c:«iaEro-y 

[0060] -IfUCttLT, S2tC*^<t^fc. ^87* 
9^4**f ^ -y 7TStcS> S ffifS/vf fc , 

mw-yzbx&zttfx-z&wx, znxo* 

[0061] (^A<nmmm) @4, @5«. *^ 
<r>%Aammwiz<^h^f^f-^ -y rwisgMffl?- -y 

[0062] £-f, 04 (a) tC^-TidtC y'J^y 
««10$rffl^tS. ClO^Unya^lOJiS^Jfi 

^)t,<7jT'j> 0 . *<r>%m\±% 1 <7)*ste^)s 1 1 xm 
htix^z. zcomcnmwxmm lmniz^ m. 

h^^imatix^h. 

[0063] <fcfc:04 ( b ) iZT^tXoiZ. S i O2 
fe=5r4SS lximcovx^y^-yi 25r^l^SSfe 
mmi l±fcJttfiLfc«. vx^y^-yi 2lrvx^ 

r-r&ztiz**). tsKnmwsmmi istKml. 

o^'JnySSl 05rKaL^ofLl 3&»KW*. - 
?Li 3<m&<nW^^tzi'>)ovW&\0<r>X 

[0064] v-'j3yS«[10tfcttS7L<7)?f$«10 
ifcfc^hWfLl 3co^«ccog|E$fc^S. ?L1 3J4ft«« 

[0 06 5] ^U3^S«10SrRIESfcTX 
•y^-y^LT7LS:^l£U. <Xfc* 1 1 1 * 

MU <Jctmi<0«BB6Siai 1, *^<imi^)S0 
^Kl lfcit^ynyfflRl OJRIESfcTX? 
f-V^LT, ?L1 3t«WW-Sii:t^etr*6. 



1 1 

[0066] zc?)i§£. ms<r>^v&y^<nmm\^h 

•?X?*9->t LTfi. S i Oz-^A 1 1 2 0 3 

[0 0 6 7] ttz. iii 3 (®jWi> zm&thm& 

1 1>X'Z h . 3 h tZ . ±£SnXSffi5:^efi^^T 
*>&^. R I Eiitt±3tx-y^-y^t. «7X-yh 

[0068] <X(CH4 ( c ) iZiFtJ: d fc» 

1 0 0 n m?)S i O2 JI3 1 0 0 n m<DS i 3 N 4 

&£LPCVD££fflvva$&tftaL-?\ SiOz /S 

[0069] &K04 ( d ) iZtftX o (C. ^ST^ 
fc&6&mKl 5£?ll 3*^&ft6Jf£$t£iIn(;:jgfi!t 
L/C. ILl 3£&S§|1 5 

[0070] i^T. &SK1 5fcLT{±. 0«*JfW 
Mol. N i it. T i BSL ZtlhCDl&mi' ] JV4 V 

[OO7 1]&fc05 (e) tJ^Thkdfc. CMPft^ 

1 <r*mtfn\&t& tx\ &mm 1 5 . fgi^ig 1 4 

[oo7 2] TLi 3tz&m (&mryy) 

imom&timx h . *<mmmmxwL 
m-h <ai4. 015) . 

[OO7 3]iKfc:05 (f ) KScTidfc:. 

ms&hmw&m 1 6 zmm-z . mwmm 1 
6\*&mw& (mm) . JinieiuL ry^a^h 

£L*:f£. .rcDiflfc^y H 1 7*»lW*. 
[0 0 74] 06. 07fc. ZtlZtl. ?L1 3<OSSO 

[0075] m?&mzimosh7>z;x?imtfLZ 
tix^z. *tz. 0tc*jv%T. 1 1 aim2comfflim 
1 ibu&3<Dmmmwi. 1 icttm4<nmmL 

UK. 1 l nltnmBomffimm. 19afcJ:tf2 0 

Etl. 2 0c(igS3?>£gIi&5:*l/CV>S. 
[007 61 &fc:05 (g) tc*rt,kd£. ?Ll 3<n& 

msmmi 4wmm-?&3.x\ m 3tmfS.$tit:& 



7) ^¥10-223833 

1 2 

[0 077] ZZX\ y'J3^i«10«IIS(Sft) 
li. flUtf. CMP. ftmm. fliftcSttg. ^X-yhX 

[0 078] ^<O05 (g) OlgfcL i^UnyaSl 

0 tffiigM 1 Awucwmmixhm-x'fttco z t 
tzzx'mmtzffixum-T-t&ztmmtzh. 

[0079] &K05 (h) iZifi-fXdiZ, J1130& 

&v*mmi 4 Tii3com.(ryimmi4ifi 
mm^htx\ il 1 3 <7)&&m<Di/ 0 n ymm lonm 
mf:mmizx.y^-yy-th. z^x.-^yfiza. m 

CDE. RIE^H7^fl-/fymii')l 
MP^ffll>Tt>^U. 

[0080] JJEx-y-^^TtliCMPKJ: 
20 O^t^^-vS^^tf^Xyhx.y^y^tJ:') 

^-^«K4*«)s i 02 mi 8comaa.miz^m^ 
[0081] mzmm ( h > fc^-j: o r^x^c 

VDffi$rffl^T. 7L1 3cojS3ffl«0C0^'j3>-S«l 0 
OSffl^BtcS i0 2 118 (®20*feg)S) £ffi&£-f 

^rfc. {mrv±xim$.%i\&%&iz\^ sio 

30 \i\ ifz. vU3>'S«10*WSi5^^/h$<L^ 

t^wi. s i o 2 mi scoithoiz. xv4 5 m 

[0082] mzM5 ( i ) tZ^XoiZ. &m7y7 

1 5£S&ai1-£*T\ CMP^fflWSiOj SI 
8. «^ffi«!Sl4 5:ef«-ri,. 

[0083] <r<0|g*. gjifL (?L13) rttcife^isi 

ts*r>i/ »J 3 yS« 1 0 coSB^x >J a y«t£#S i 02 

ei 8Taa^n/c<8jt*^w-s. 

40 [0084] ja±ifi^fc J: 0 tc. #HSfc^!iT'te. v- D 

ny»«i oco^ffitcs^'j3y»Ri ozmmL*^ 

H13*JB*Lfca, ®B*^^D3>a«10^2:l5f 
©tl»^i:tJ:0. Ka?L (?L1 3 ) 
($£SUI!14. ^JST^/l 5 ) V®it>&£tLf.i®m 
ffiSLLX^h. 

[0085] Lfc^t, ^US)g®KJ:*ltf. i 

£Bfct&££i] t %\,W?. Kill (HI 3 ) tfimT 
y? (»»1 4 . &m7y?l 5 ) TSWii^UtW 
50 m®%lzMf8XZ h&O . 
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[0086] ttz. xmmmwjmi. mwzy 

[0087] msni/vzymmzsiot m 
axMo&gmi^maizi^ 05 ( g ) <oxs-c. & 

wmmmnmrnhztx. ssitl (?li3) # 

(l&tilgl 4. &H7^1 5 ) -emfy&t 

[0088] ^)oymLro<mm urn) 

[ 0 0 8 9 ] ^Sl^£0^«fftc?L 1 3 £J&£ 
U *<0|*)SC&«i?£il»^T-&«T^15£B* 

711 3£R I EizX *)m&LLtc.mzfi% oZSm&Ot: 

[0090] Ztldzi. *) „ mHf&MS&t LT A 1 ffi 
& (A i <rMMZ(>60X:) Srfljv &m7? 

[ 0 0 9 1 ] m^tiMz&mrv?! 5 

ix^cox-. &m7y7i 5com&&W0&$iHzi.h 

%=Fm?>£tt.m±x'%&. 

[ o o 9 2 1 miz. &mr7 ?i5 zmfc itzmzm? 

mfctht. m?mf^&fzMz<m%nmm. 

[ o o 9 3 ] Bsc m^^w^w^r^ycrm^m 

£*U4H5 ( f ) «OlStcffli-ri>Brffi0T'J> 
4. =2rfcs HtiJ^T. 1 9fcttR£lt&i*LTt*6. 

[ o o 9 4 ] as ( a ) ttMrnMBmr??* 

[0095] 08 (b) (i. «Xh^Kl8*#f4 

[0096] ^<0«^T5^-C«, SIi7Ll*J 

(c*^*a5^T^I.J:3^Sr7^1 5*<ffi&£S 
*U * LT5teWiaMK:3F«fMSK 1 0 a OffiMgft 
a^*^B7-5 7 1 5 J: 0 UK* M^*H 1 8 

[00 9 7] {£*M^Jil8»4. fettHL ¥3S<*1L 

B8» FOXJS, SOGK. HDP (High Density Plasn 
a ) -CVDi£T»JfiLfcS iOz WsZttmhtt 

h. 
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[0098] zoi. a %mmry7zm^&z 1 1 J: 

0 . &m77?crMfS.%Mz*:Z =2rX h UXtffrfr *) . 
y'J3 >S« 1 0 +fc*»ara8£*-4 £fcCJ: &3t?# 
tttfgftfc* BfuttS ZkifXth. 
[0 09 9] 08 (c) tt, *-*--/7&gR4 5£*Tt 

[0100] -rflr*>^. &ST:7^1 5(4. «a?L^ 

5<0±ffi£l4. JtSH.££grt-&**'i'7&I(R4 5ftt 
10 flMWtflTV**. jfcfc. 08 (d) 14. *A--yT&jg§| 

[0 10 1] <r<04?&**«yr&SJg4 5. ^ 
f68Jg4 6(C«J:*K ART^l SOSJHfcWre 

ififciDART^l 5±Kfifcffl&&E£ill 9 
* S i b tfTZ hXolzfth. 

[ 0 1 0 2 ] £ ic. mSVf&ATt 4** v 7WI4 
6*fflv^ifc(cJ:9. &IgT-&g:r^l 5<^ffi 
j&Wfc$ft*fcifO*HB£*l».it**£ ki^T* Z> . 
20 [ 0 1 0 3 ] 09J4. ?L 1 3i0flfi^^*&$r^rTXe 
RBfflTC**. i*U4. RIEi^li3Ei7fy/t, 

[0104]Jf, 19 (a) tZOitX dfc. ±B4« 

{ i o o » u a ys« i o±t:m i ommimm 1 

lSiBlWi. KKRi(a) fcSrfidfc. ^l^S 

ff>-?Z.?rt9-V 1 2 LTS 1 *)«l3ffiMU8 

1 lfc4tfv'J3yS«l0S:X y^y/LTs BfBoJg 

30 [0105] ii-c, xv+yrtixa, rie. 4 

\t. mix***?* tift-i/b^omtizmhto 
x\ 8fc*Li 3i $-jg^t&<otatrv^&. atefl^x 

[0106] »:{c09 ( b ) tc^-r j: a c. 

-yl 2$r"7X^tUTv'j3ya«105:'7X-y hx 
•yf-y^LT. < 1 1 1 > ffiJrHJii^-frS. z<m&. 
40 BiM^cfr'Hftjg^l 3a x 7 fy/ 
?gtLT(4. Wi.*f. SJfe& 5 6 0~9 0lCc0KOH^S 

[0 107] <XKHH (b) fc^idt:, ?L13 2 1*1 
fflitr. Ni^Ti.Zr.Hf, V3?tf)&R2 1 
SrSa^S. ft{*«fc<4. ^R2 1 £711 32 co&m 

ftizmsth. 

[oio8]<Ktc09 (c> izjik-f*?^ mmiz* 

0. ^2 1fc^'j3yS£10fc£RJ&*tfT. ?L1 
32 COTSSCO^ 'J 3 yg« 1 0 fc^UJ/ !W HIS 2 2 
50 tmfrh. 
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[O1O91&K09 (d) fc*rf«fc?(c. ^«^'J-t 

[0 110] i<0J:3t?FL^gfi^)taE<-rS«Ii:tJ: 
*). m^1L£®%izBf$X£&Xdiz%t). -HiCJO 

[01111010 tc. &m7y ?<rM<rfl6$3f&.tt 

■r. 

[0 1 121010 (a){i. h 2 3 

imsit&t. mmizx o^m^-x h 2 3^mmit 

StfT . TLrt^m^.-^ h 2 3 t 3 

£^LTV>6„ Tl^kO^fJ^S^-X h 2 3fct mi 
»f C M P££ffl WtBfc£-?-6 . 
[0 1 131010 (b)fi. £BBK&g{8ffr?2 4£ 

tmtx. KmmL^Ax-wh&tts®. lUh^ 

[0 1 14] ^Jg{Ke^2 9£Oft^'5(^ 

[01 151010 (c)«. 4ffilZ->Vzi>m2 5Z 

jshu mz*>>)a>m2 5±kt i wmcom^^M 

tisV3>&2 5tZBmZitX. SMisWI m2 

m^jiM HiS2 mz-i£CMPmm*m^xmi 

[0 116] is>)a>m&mm±.lzay7*--7Mz 

U:#oT. 010(c) mm<x 
i, , TLrtOffiS^^K 1 4 co£ffi« v 'J 3 yR2 5 TS 
MitOT. ?lrt<7>f8®*^Kl4CD£ffi£?I-5&Si' 
'JIM HK3 l#Jgj££*i6. =5r*5. 1L\*Uz£m®tm 

[o i i 7i 01 it, ^mr^^^^zwmms 

[01 18] i-f. 01 1 (a) iZij<t£olZ. ?L13 

•3y&2izmfc?h. z<r>tk. mm < a ) fcijrf j ? 

?Ll3rtfcK@10ittiTigS^NiS2 8 <&Stf 

[0119] #£01 1 (b) {z^Xoiz. imWiz 
J:0>'U3>'K2 7tNiS28i:S:Kfl5?^ ?L13 
rtfc- y^x'JlM Kft2 9£JBJftt&. ?L1 3rtC 
{i-HW-^rft^^U 3>K2 7fcilXN i &2 8tf&W> 

x\ - «y »j -»m m 2 9 <r)±.mz\££msvm 

[0 1201MC, 011 (c) t^-Tidtc. £Bi 
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1M HK3 0tf>±g??)2Bi&£** -/Tfi3 5T1116 

[0 1 2 1 ] £i5. ^JIT^^JfrfS^ffitt-IfU 
•ctr^Kjt^rffi (cvds, x>*vfm. j*-y*£. S 

10 [ 0 1 2 2 1 0 1 2fc. «^T7^Offi<0)g^rftiSr* 

ffifgl l<7M£SfigL-C®a?l£JBjSU:f&. 
7^1 5£B&t&Zttzt>h. 
[0 123] t-f. 012 (a) tzM-tXoiz, $mfc 

\2a*-?x9izLx. ftiommami it5xv>> 

'JnySSlOfcXyf-y^U ?Ll3?rJBlfct6. - 
cofc, v^^y^-y l 2 a£®#t&„ 
20 [0 1 24] &fc:0l 2 (b) iz^-tidiz. £ffi(cs 

OGH3 1 ^^jatL^m. TLi 33fi^t«ftaaft.4 

J: 3 t^ffifc FOX§|3 2 . 
[0 1 251 &IC01 2(c) t*-rJ:dfc:, ?L1 3ft 
C0SOGK3 ltJitf FOXK3 2t:mtiiCMPmt 

[01261 ZCT>tk. 05(e) ~05 ( i ) IZinLtz 

[O1271<JC(C01 2(d) IZnk-fXoiZ. ?L13F*1 
(7) F O 3 2 £0U {f C D E&£ffll,vcB£;* 
30 04 (d) „ 05 (e)(0XgfcR«t, ?L13l*Ifc^ 

[ 0 1 2 8 ] 0 1 3 t^-T i p =3r«^lSjt<0^ 
fctt. ^RT-7^1 5<7»g^C/N-yH3 3, Au.f- 

[0 1 29] 014fcJ:tf01 5(C. «^T5^§^> 

3r6£li. yffitg 1 0 1 li^W t i -?>-eJ> t 
46»J£$^^S7*7^1 5$:?L1 3rt(cffiV>iitfC:i: 

40 [0130] m\\Z. &m7y7l 5<^«^tCO^ 
XIWM-&. 

[0 13 1] ^-f. 014 (a) tc^tiot. SiO 
2 ti^%hW&3 5<n$m\,zm3 6*:Wlfc?h. 

[0132] mzmm ( a ) (C^i-J: 3 «3 6rtt 
^S^-;U3 7Sr«i6atf. 

[0133lft^t. 014 (b) ^-ridtc. ^ 

mizx*)^m^-t^3 7i:mtttz\tizx*). m3e 
niz&m.fr^h&m.'Tyri 5$r^-ra. 

[0134] Xizzw X 0 iz&t>frtibBf&2ivrz&m 
50 T^l 5^«fflLT. 



1 7 

»xmtts>. 

[0 1 3 5] t~f. 014 (c) iZ5rt£d£. Km? 

[0136] #;(c0i 5 (d) iz^tidiz. *&3§:m 
^A3 8fc«$S^^ST7^1 5£iS3 6*^JR9 

as-r. 

[O13 7]&fc:015 (e) ^-Tidtc, 04 

( c ) coigogp&Ov-'J 3 yWS. 1 0 <?>?l 1 3 

4 )VA 3 8 KlSt^itfc&ST? ^15 
tr. «Pt7-r^A3 8£Bfc*-r&. 

[0 138] mzmi 5(f) KSrtJ: S^atc 
X^mryyi 5ZmkZit&ZUz£*). 
^15£?L13rtfc@5rfS. 

[0 13 9] ZnkotcmLl 5izS>t>frtibBtfL2tL 

x. xiv-r-y Yim<tt^. ^Jt7*o-fexiastfi< 

[0 14 0] d£-C{±ffiS3 5tf)*mfcLTSi 
O2 £g/Uf#. AI|j|f-rt'3 7fcR«U«rV\««'C* 

[0 14 1] =5ri>. £f£#-rt'3 7?>ffcb>Jfc. AuJ 

<o*§£. »j-ygiei&^fflv%-c«3 6rtt^mtt^. 

[0 14 2] d.IT\ AuifcliPd^e^m^-xi- 
it. ^U3yS«10i:«^i:^T'ftSS«3 5-Cff 

[0 14 3] it:. tt#7^^A3 85rffl^T^a7°7 
^1 5 £i83 6*^5X0* Ltztf. tT>-te -y h^ffetf) 

[0 144] it:. Kl 3ftlz$>t>frtV>mmt:Bl8. 

-r&zbizx*). &mT7?i 5zm 3mz®%.tx 
i>&\ mtmm. mufsoGit:\tFox%k'£ 
?li 3nzmftLxim®*m&LLtdk. ?li 3nx.& 

[oi4 5] (%3<mmm) 0i6i±. 
3mmmzm-7)v^^^r^m^mm^-/m 
m^nm^^rmwmxht. 04. mswv 

mtm-ft^zttLxho. m&Kwmxm-th. 
[oi46] *mmmx-\±. &4<rmmm.<rm5 

( i ) <r)JM<r>&. 016(a) izJfrfXotz. i^Va 
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x. fmiitzttmsiftzmfS&h. 

[0147] &<C01 6(b) iZ9frt£ otZ. &M7? 
?\ 5 <3ffl?L^*ftmSi#<«|5) kWiyrst 
ZOMfrtlt:®. -tmryn 5fcW<yT8fc£ 

[0 148] ZZX\ ii77/15}:W^78t 

ms^tu. mmsstmtzx off* o z ttfm u\ 
mm±x\ j&m&ftwimktdX'K^t 
z%x^®<mmmiz%h<r>x\ m&Q.msikt:® 

10 %izffH:z.hirt>X'i>&. 

[0149] itz. 'ty78<mWtfnMTlcrMffik1g 

X. rt>T8lt£m®izWfeZtlhZkiz%&. 
[ 0 1 5 0 ] WiZ^M,Tv^\ Simmfr^ 
ft?&{hffimzLXl>&i.\ zcoms. t<yy&\i^) 
n>WsL\0k\5&L%WX'. rt>78iz£&~>*Ja 

i o <r>mmz%>%sMzffi±i- s z t #xz s . 
[oi5i] (m6<r)mm®) mim. *m*r>m 
6<7mmmz&h v;h-^- ? r^mtmmmmiX' 
20 s>&. 01 >y T?mmiW t *tm-t& 
RMzimi tm-n^&ttLxbh. itz. + v7i 
i . 12 iz&^x. %mmm3*imm5 , 7**? 



Y6%}£\& ; mL.xi>h. 

[oi52] zmmimxmii. ±caafe 

7 4>3 9Zm*t:Zk< l Z$>h. ZOmgiC? 4V3 9\t 
S»Sfl4 0fcJ:Of-yrii izmfcZtiX^Z. ^rti, 

[0153] *mm&Blz£tltf . ^T5^4fcJ:^ 
30 r y 3 9 ted: o TgStf)2$c&tt£+#fciS< f S 

[0 154] (35 7 <0§@6fe»Si) 018«. 

J>&. ^rtJ, 01c7)v/^f--y:r^«^Hi:*t*&r6 
gS^W±01fcP|-??^#LT*l.. 0+. 7a»iJ6 

[ o 1 5 5 ] «aw»owa»4. f-yrii fcf-«yr 

12 t<OH(cSdl!5ffl^^S-^>r8dSr^«:Ci:(c 

40 [0 156] f771i k^-yTlt tiif $.-'07 

8 d *^LT«afeSWt(i«^rS* { maWfc««^L=5: 
\,\ 7 / 5-Ayr8dlJ > 0"li{f0*L^V^jg5:^ 
LT^-yTli fcJ:tff-y7-l2 t«^$*S. 
[0157] ^5-AyT8d^«St LTti. gllxJf 

kume&m&hWhixh. &mx%<xh. mm<r> 

rt>78t£fit#f\X'B!$.-ttili. ztit>cw<yzrz 

mwzB&X'Z. xu®.<?>®!iazm±-?z>zkVX'Z 

50 h. 
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[0 15 81 =3ri>. r$-Ay7-8d^*tfCt»*ttii 

-a>t8 dim*? i ytzm&ffi&iz-r&ztm 

[oi5 9] (ms<rmmm) m 9it. 
8<ommm^m-7tH-i- >y r*m&$mm&m 

[0 1 6 0] Ml 6{^Lfc:frS;Ttt ^ErT^Yl 5 

KW\-y:r8£jej£Lfc*»\ xmmmx'ii. miz. 

B&KyT8£$j£U i^Ba^yrs t . ^'JayS 

[0 16 13 znti&h. /N'yrsfiv-'jnySfcio 
fctegLSrWO'C. v\>7"8fcJ:l>^'J3yS«i 00 

[oi6 2] (m9<rmmm) 020a. *m\<m 

[0 16 3] &i>, 01«OV;l^-^-y7"^(*Hgt« 

m&&Mzimitm-w%ztfLxs>z,. r 
•yrii . 12 , la mmm3*?tmm 

5, 7*V*?V6%bl5. i mLXf>&. it:. f771 
3 li&«T7^4*<*o-tt>£f<Tk&V*. 

[0164] #§ii6j$gtt. mimtt lttabt- 

7&J8tXfcgfT&&. 0#. 4 3»iT7Xf-y^7 i - 
7\ 4 4{i'J-Fffl^$r^LT^I». 02 1fc, 

[0 16 5] f»/WiMT 

y?4*m^X£X<r)1-yT. -^&0yf~v7&1z\t&* 

•y TOE?* o Z t WX'Z h . 

[0166] mS±#cOti&X'btltt , 02 OlC^Ut 

(*0^) fc^Tu-y-fcfc-CTfKcd. ifc. f- y 
Tli. 12 c7)«BSfCi>tl(f. f77h . 12 £Jg& 

[0 167] (35 10 cOHSSJgii ) 022~024li. 
*^^mi 0<0||fgJg©fc«l.v;H-^ y7*^{|c5l 

[0 168] mKO^fcft-oT. 022 (a) 
fcJKt«k-5fc, v-'j3>a«5 0tCNANDSEEPR 
OMco^t 'J ^H3J:^l2^L^v^2*^mL3t 
«L Sgl<DJI[3i&*iI85 6£Jgj£t&. 

[0 1 6 9] rife, 0*K 5iahV**&flJL 5 2 

f 5 3tty-h«ffisi«iraL 52 
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[0170] &KH0 ( a ) K5rf«fc ofc, 3S1?>®I§ 
»«|g5 6{C3y^^h*-;^^)fiU^ Ti T 
i NSSIS5 7. Wt'-y ^7*7^5 Stt&fct t. 

[0171] mtmizit, £-r. ?>99 h*->utm 

l£U mzT i §L T i NlS£mifc£Biifcjgj£U:». 

10 ^fc. CMP££fflvvt3y??h*--^k9W§L 
T i mUXX/T i N&SrBfc*^*, . 
[0 172] &K02 2 (b) fcS^-idfc. mi^a 

fajgm&s 6±iz&\uiA i frbtch^xw-y 5 

9£jg)£U ^^x^>^-y5 9Srvx^(ctT. 

aarr5^*w*s<t*flww)« loiisifeiists 6& 

J^yny^SOfcx-yf-y^-r&CifcfcJ: 1 ^ U 
Zffl 50~200/*mT\ 1 0 OjumX 1 0 Ojumft 
O?L6 0^^-r*. Z<7M. 1X9*9— >59*W 

20 [0 173] <J?{C02 2 (c) iZifrfJzoiZ^ ?L6 0|*J 

s i oz H6 1 *#*u *<?>±.iz®mmt LX 

<T)mZ 5 0 0 n m^tg^i/ 'J 3 y)&6 2 SrJg&Lfc 
?L6 0rttifellT7^i:tT^NiK6 3g:*ltf)S : 

ts. 

[0 174]ftiWtli, fS500nmOSiO 2 K 
61, «$5 00nm^tSS>'U3yK6 2. NiM 
6 3^^®(cm»3gB£L/^. CMPS^ffl^TfL6 0 

*ko*fi^rsio 2 §!6L ms,^j^ym2. N 

i)S6 3^l^*^„ 
30 [0 175] NiK6 3«. 00.8X9 V->$! 

6 o oxmmsmtzx o n i ^-x h ?r^r& cifct 

[01763 &fc023 (d) fc^iat. 
ffi{Cfi!-jT. t'-yh&64. Slc7)ffiJS16 5^^ 
5. 

[01773 ft{*«(Ct±. mtif t*7 h^6 4 . gl 1 <D 
i^S®6 5 fc&SJS3 1 0 nmOT ii. iSlOnm 
OTiNI. fS4 0 0nm«A ICuI. I?4 0n 
40 mCOT i NlSc7)«®IS^»)£Uc^ i^aBJS«:7* 

b u y ^5 7 ^ fcx y f-y^fflv^Tinx-r S i t tc <t 

[0178] mzmm ( d > t^-r x o c ^2<7>S0 

«6SR6 6^fi£L. £<D552<9l(aigi§!gi6 6£«/'.f 
7*-^Sr^iSL^ 7*7^6 7S:^-LT^lWifltl 

« 6 5 1 &m-h& 2 <nmm e 8 ^Mts . 

[ 0 1 7 9 ] £ 2 <7>Et&Jl 6 8tf>JBjfcfra&t3S 1 «D@2*& 
JR6 50t*U:Ht-Cfc&. r7^6 7fcLT 

50 2cOi^<i«0&LTJ>S. 
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[0180] <KtP0 (d) fcijcTipfc:. %i<rm&. 
m 6 8 £Wo zs<-is a Vffifc LTWJSS 4 5 0 n 

^T^2c^KgS6 8±(c:li?L KB.) 
[0 18l]»(cH2 3 (e) £jjrf4 3fc. H^y 

s«5 oommzmmtmmLXN i &6 3 £gas? 

[0 182] d<O0fexg»i, ^'J^yg^Ofc^x 
[01833 ££023 (f ) fcjfff\fc-5fc, m2<r)M 

-wsy-7 otmm-hz. tx. mi& *)*?&m& 
nfaixmhzttfxzh. 

[0 184] g&fc\ 02 4fc^Kt4d£. 1 
(Au#-;^n>77 0) fcNi§| (^RT^) 6 3 

t^a^h^f?^*:®. W7 1 n i m 

/7/) 63fc£S^U S/U3>«|R5 0H±*Ke 
i-hZtiZX*). EEPROMCDV/l^f-f-yT^ffcg 

KiTJrtWiifc-C. ^-yT|3|±<7)gtg£rflJSrU * 
-/ T£ JMfc* -y 7t im-t& . 

[0185] xmimmxii. nandieep 
ROMwH-r yT^mmmiz^xmwLtztf. 
xmmmtmmzitmizxr). norieeprom 
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